This paper shows that gender and regional differences in self-rated health in Europe are partly explained by differences in the prevalence of the various conditions. However, a nonnegligible part of these differences is due to other causes, which may include differences in reporting own health. We employ the tool of "anchoring vignettes" to understand whether and how women and men living in different regions differently report levels in a number of health components or domains. We find that vignettes help identifying gender and regional differences in response scales. After controlling for these differences, both gender and regional variation in reported health is substantially reduced, although not entirely eliminated. Our results suggest that differences in response style should be taken into account when using self-assessment of health in socio-economic studies. Failing to do so may lead to misleading conclusions.
Introduction
Self-rated health (SRH) tends to be worse for women than for men at all ages, although women are less likely to die and do not present higher hospitalization rates than men at ages when pregnancyrelated hospitalization is no longer an issue. In Europe, not only gender differences, but also regional differences in SRH are observed. Both men and women living in Mediterranean countries tend to report worse health than those living in Continental and Scandinavian countries, but they are not more likely to be hospitalized or die. Regional differences between Mediterranean and non-Mediterranean European countries are documented in several studies (see for example Knoops et al. 2004, and Trichopoulos and Lagiou 2004) .
This paradox could have various explanations, not necessarily mutually exclusive. One is that gender and regional differences in SRH reflect systematic differences in the distribution of chronic conditions, for either biological or behavioural reasons. Suffering from conditions that are painful, but not life threatening, may lead to poorer SRH but need not imply higher hospitalization or mortality rates. Indeed, Case and Paxson (2005) show that, in the U.S., gender differences in SRH can almost entirely be explained by differences in the distribution of chronic conditions.
Another explanation is that gender and regional differences in SRH reflect systematic differences in the way people report their health status. This may depend on a different perception of health problems, or on a different mapping of true health status into SRH (Sen 2002) . Since true health status and subjective thresholds may both vary across individuals, one cannot distinguish, using the information from the subjective scale questions alone, how much of the individual rating on these scales reflects true objective differences among people and how much it reflects variation across people in their subjective thresholds van Doorslaer 2004, Jürges 2007) .
In this paper, we decompose gender and regional differences in morbidity into the contribution of differences in the distribution of chronic conditions and the contribution of the impact of such conditions. For this purpose, we compare men and women living in the same European region, as well as people of the same gender living in different regions, after controlling for differences in socio-demographic characteristics and other health measures, such as body mass and grip strength.
Controlling for socio-demographic characteristics is important in order to avoid confounding effects in the relation between SRH and chronic conditions. The fact that differences in SRH between men and women living in different regions can partly be explained by differences in the distribution of chronic conditions does not exclude the possibility that these groups might use systematically different response scales. For this reason, we employ the tool of "anchoring vignettes" to control for self-assessment of health on six components or domains of health. The domains considered here are pain, mobility, sleeping problems, shortness of breath, concentration problems, and depression.
Because reported general health can be regarded as a scalar summary that depends on the level in these different domains (Salomon et al. 2003) , understanding whether and how men and women living in different regions differently report levels in these domains may provide helpful insight into differences in SRH.
Anchoring vignettes have been developed as a new component of survey instruments that may be used to position self-reported responses on a common, interpersonally comparable scale. Respondents are first asked to evaluate their position on a scale in a given domain. They are then asked to evaluate the vignette on the same scale they used to rate their own position. Because the objective situation of the person described in the vignette is the same for all respondents, anchoring vignettes have the potential to identify individual variation in subjective thresholds. Vignette questions have been applied in works on international comparisons of health , King and Wand 2007 , D'Uva et al. 2008 , political efficacy (King et al. 2004) and work disability (Kapteyn, Smith and van Soest 2007) . In all these applications, subjective scales were used and significant differences were found across groups or countries in the subjective outcomes. Anchoring vignettes were employed to assess whether these groups also differed in their subjective thresholds. A validation study of the use of vignettes for correcting subjective response scales is provided by van Soest et al. (2007) .
Our analysis is based on Release 2 of the first (2004) wave of the Survey of Health, Ageing and Retirement in Europe (SHARE). This survey is ideal for our purpose because it contains information on subjective measures of health (such as SRH) and more objective measures (such as hospitalization and interviewer-measured grip strength), as well as detailed information on chronic health conditions. Release 2 of the data also includes the use of vignettes in self-administered questionnaires given to a randomly selected subsample of respondents. For our purpose, the survey is better than other comparable surveys, such as the European Community Household Panel (ECHP), because the latter does not provide detailed information about chronic health conditions, contains little information on objective health measures, and does not include vignettes.
Our results indicate that gender differences in SRH are only partially explained by differences in the prevalence of the various conditions. Part of the differences depends also on other factors, which may possibly include gender differences in reporting own health. Furthermore, most of the regional differences in the fraction reporting poor health is unexplained by the differences in health conditions and limitations, which again may possibly be due to differences in how people report their health. Socio-demographic characteristics turn out to be much less important than chronic conditions in explaining gender and regional differences in SRH. We find that vignettes help identifying differences in how men and women living in different European regions report their health. Our results suggest that differences in response styles should be taken into account when using self-assessment of health in socio-economic studies. Failing to do so may lead to incorrect conclusions.
The remainder of this paper is organized as follows Section 2 describes the data used for this study. Section 2.3 provides preliminary evidence. Section 3 examines gender and regional differences in the relationship between chronic conditions and SRH. Section 4 examines gender and regional differences in self-assessment of health, using anchoring vignettes to allow for the possibility that different groups might use systematically different response scales. Finally, Section 5 offers some conclusions.
Data and descriptive statistics 2.1 Data
The data in this study are from Release 2 of the first (2004) wave of the Survey of Health, Ageing and Retirement in Europe (SHARE), a multidisciplinary and cross-national longitudinal survey on health, socio-economic status, and social and family networks. The target population of SHARE consists of individuals aged 50+ (born in 1954 or earlier), and their spouses/partners regardless of age, living in private households in Europe. Partners may be younger than 50, but must be living at the exact same address as the selected age-eligible respondent.
The 2004 SHARE baseline study covers 11 countries. They are a representation of the various regions of Europe, ranging from Scandinavia (Denmark, Sweden) through Central Europe (Austria, France, Belgium, Germany, Netherlands, Switzerland) to the Mediterranean region (Greece, Italy, Spain). The survey has been administered by means of computer assisted personal interviews (CAPI) in the fall of 2004 to probability samples of individuals aged 50+ in the participating countries. For a detailed description, see , and Börsch-Supan and Jürges (2005) .
The survey collects information on health variables (SRH, physical functioning, cognitive functioning, health behavior, use of health care facilities, etc.), psychological variables (psychological health, life satisfaction, etc.), economic variables (current work activity, job characteristics, op-portunities to work past retirement age, sources and composition of current income, wealth and consumption, housing, education), and social support variables (assistance within families, transfers of income and assets, social networks, volunteer activities, etc.). The second release of SHARE 2004 also includes vignettes on health as self-administered questionnaires in 8 countries (Sweden, Belgium, Spain, France, Germany, Greece, Italy, and the Netherlands).
We restrict attention to men and women aged 50-80 for whom the vignette information is available and remove all cases with missing data on any of the variables used. Table 1 shows the composition of our vignette sample by country and gender. Overall, our sample represents about 18% of the full SHARE sample. Country differences in the importance of the vignette sample size mainly result from different sampling designs and funding availability. By using sample weights at the respondent level provided by SHARE we mainly account for these differences.
Variables
Our measure of morbidity is based on the European categorization of SRH into 5 categories:
1="Very good", 2="Good", 3="Fair", 4="Bad", 5="Very bad". We also carried out our analysis by using the US categorization of SRH, but results are essentially the same.
In addition to SRH, SHARE includes self-assessments and vignette questions on a set of health related concepts or "health domains", namely pain, mobility, sleeping problems, shortness of breath, concentration problems, depression, and work limitations. This set of health domains is sufficiently exhaustive to capture the common meaning of health. On the other hand, health domains provide a parsimonious description of health avoiding overlap and redundancy (Salomon et al. 2003) .
Respondents are asked to rate their own health problems in the six domains on an ordered qualitative scale. The five response categories are: (1) None, (2) Mild, (3) Moderate, (4) Severe, (5) Extreme. A detailed description of the self-assessment questions for all six domains is reported in Appendix A.
Two sets of covariates are used to model health outcomes. The first set includes indicators for self-reported diagnosed chronic conditions and illnesses, interviewer-measured grip strength, and a measure of relative body weight. The second set includes standard socio-demographic characteristics. The self-reported diagnosed conditions (the exact question is: "Has a doctor ever told you that you had" a certain condition?) considered are heart attack, high blood pressure, high blood cholesterol, stroke, diabetes, chronic lung disease, asthma, arthritis, osteoporosis, ulcer, Parkinson disease, cataracts, hip or femoral fracture, reproductive cancer, and other cancer. The illnesses are pain in back, heart trouble, breathlessness, persistent cough, swollen legs, sleeping problems, falling down, fear of falling down, dizziness, stomach problems, incontinence, and other symptoms.
Hand grip strength is a physical measure of health that overcomes some of the measurement issues arising from subjectivity of SRH and is known to be a good predictor of future medical problems (Rantanen et al. 1999) . It is measured here as the maximum of up to four measurements made by the interviewer, two for each hand. We use an indicator for the respondent's grip strength being in the bottom quartile ("low grip strength"), conditional on height, weight and gender.
We also include a measure of relative body weight to control for the effects of excessive body weight on physical health. Individuals are classified by relative weight based on their body mass index (BMI), computed from self-reported weight and height as weight (in kilograms) divided by the square of height (in meters). We use the evidence-based clinical guidelines for the classification of overweight and obesity in adults, published by the National Heart, Lung and Blood Institute of the National Institutes of Health (NIH) to classify the respondents into four weight classes: underweight (BMI < 18.5), normal weight (18.5 ≤ BMI < 25), overweight (25 ≤ BMI < 30), and obese (BMI ≥ 30), (National Heart, Lung, and Blood Institute).
The set of socio-demographic characteristics includes a polynomial in age, the logarithm of percapita household income, an indicators for living with a spouse or partner, and indicators for upper completed secondary and post-secondary education. Household income, in Euros and before tax, is adjusted for purchasing power parity and is the sum of a number of income components that are asked separately in the questionnaire. For many observations, one or more of these components are missing. For observations with missing values, the SHARE data provide imputations largely based on the answers to the sequence of unfolding bracket questions asked to initial nonrespondents. We use the first of the five imputations available in SHARE. To adjust for household size, income is divided by the number of household members. Figure 1 shows, for each of the countries considered, the fraction reporting to be in poor health (that is, in fair, bad or very bad health) by gender. The fraction of women reporting poor health is always higher than the fraction of men, except in France and the Netherlands. Gender differences are particularly high for Mediterranean countries (Greece, Italy, and Spain) and are much lower for non-Mediterranean countries (Belgium, France, Germany, Netherlands, and Sweden). Figure 2 shows the fraction reporting poor health by region, gender and age. In Mediterranean countries, the fraction of women reporting poor health is higher than the fraction of men at almost all ages. Figure 3 shows the histograms of self assessments for the health domains considered here by region and gender. In practice, for each health domain, we merge for parsimony the categories "Moderate", "Severe" and "Extreme" into a single one, labeled as "Serious". For most health domains, women are more likely to report themselves to have serious health problems than men. The top panel of Table 2 shows sample proportions of the variables used here by region and gender, distinctively for the full SHARE sample and the vignette sample. For most of the variables the differences between the two samples are small. Considering SRH, compared to the full sample the vignette sample contains a slightly lower fraction of Mediterranean men reporting themselves to be in poor health. In non-Mediterranean countries, about 36% of men and women in the vignette sample report poor health. In Mediterranean countries, these percentages are about 34% and 51% respectively for men and women. For both men and women, the fraction of people with low hand grip strength is higher in non-Mediterranean countries. The fraction with completed secondary and post-secondary education is always higher for men than for women, but people living in non-Mediterranean countries are on average more educated than people living in Mediterranean countries. The bottom panel of Table 2 shows item nonresponse for some selected variables. Item nonresponse to SRH question is negligible, especially in the vignette sample. The fraction of respondents for whom answer to at least one vignette question is missing is a bit higher (about 5% in non-Mediterranean countries and 4.5% in Mediterranean countries).
Descriptive statistics and preliminary evidence

SRH and chronic conditions
In this section we analyze the relationship between the probability of reporting poor health on the one hand, and socio-economic characteristics and health problems and limitations on the other hand. To facilitate comparison with the results of Case and Paxson (2005) for the U.S., this section largely follows their approach.
Model specification and estimation
We model the probability that the ith individual reports poor health (H i = 1) as a linear function of a set of health problems and limitations C i and a set of socio-demographic characteristics D i
The set of health problems and limitations includes indicators for the presence of chronic conditions and symptoms, low grip strength and BMI, and indicators for reported mild or serious problems in the six health domains. The set of socio-economic characteristics includes age, age squared, the logarithm of per-capita household income, and indicators for educational attainments and for living with a spouse or a partner.
We estimate model (1) separately for four groups: non-Mediterranean women (NW), nonMediterranean men (NM), Mediterranean women (MW), and Mediterranean men (MM). The estimated OLS coefficients for the four groups are reported in Appendix C. In most cases, the differences in the coefficients between groups are not statistically significant. Further, the hypothesis that all the coefficients associated with conditions and limitations are the same for men and women cannot be rejected at conventional levels. This is consistent with the finding of Case and Paxson (2005) for the U.S. of no significant gender differences in how chronic conditions map into SRH.
Following their approach, we decompose the differences in the probability of reporting poor health between any two groups, r and s (r, s = N W, N M, M W, M M ), into a number of components.
The first component is a "prevalence effect" (or endowments effect), capturing differences in the distributions of conditions and limitations. It is measured by the differences in prevalence rates weighted by a vector β * of chronic condition's benchmark coefficients
whereC r andC s are the mean values of C for groups r and s. The second component is a "severity effect" (or coefficients effect), due to differences in the impact of conditions and limitations
The other components are the endowment effects and the coefficient effects of the control variables in W , and a residual term which includes other regional differences (country dummies) and "unexplained" differences (the constant term). Alternative choices of benchmark coefficients are β * = β r , β * = β s , β * = (β r + β s )/2, or β * equal to the coefficients in the pooled sample of the two groups.
To ensure comparison with Case and Paxson (2005) , we set β * = (β r + β s )/2. Table 3 shows gender differences in the impact of conditions on the probability of reporting poor health. For parsimony, only the ten conditions for which differences are more significant are reported. Differences for all conditions are reported in Appendix D. The hypothesis that all the coefficients on conditions are the same for men and women cannot be rejected. Although we observe no gender differences in how conditions map into reported poor health, there are important gender differences in the prevalence of conditions. Table 4 shows the ten conditions and limitations for which excess prevalence in women relative to men is more significant. Excess prevalence for all conditions is reported in Appendix E. Women report significantly higher pain and have higher prevalence of painful conditions such as arthritis, rheumatism, osteoporosis, and other non-life-threatening problems such as sleeping problems and depression. Men, on the other hand, are significantly more likely to suffer from heart attack or stroke. Table 5 shows the decomposition of gender differences in the probability of reporting poor health.
Gender differences
The first column shows the decomposition of the differences between non-Mediterranean women and non-Mediterranean men. Women and men have almost the same probability of reporting poor
health. The second column shows the decomposition of the differences between Mediterranean women and Mediterranean men. The former are about 18% more likely to report poor health than the latter. The difference between men's and women's health is partly explained by differences in the prevalence of the various conditions. Furthermore, estimated prevalence effects are much more important than severity effects. In particular, the latter explain only about 10% of the differences. This is again consistent with the findings in Case and Paxson (2005) . Nonetheless, a non negligible part of the differences is due to other causes, which may include gender differences in reporting own health.
Regional differences
The preliminary evidence in Section 2.3 showed that while SRH does not differ much by region for men, this is not true for women. In fact, women living in Mediterranean countries report themselves to be in poorer health than women living in non-Mediterranean countries, although the latter have lower life expectancy than the former. In this section we examine the relationship between regional differences in the probability of reporting poor health and regional differences in the prevalence of health conditions and limitations. Table 6 shows regional differences in the impact of each condition on the probability of reporting poor health. Again, for parsimony, only the ten conditions for which differences are more significant are reported. Differences for all conditions are reported in Appendix F. In most cases, coefficients are not statistically different between groups and the hypothesis that the coefficients on conditions are the same for people living in non-Mediterranean and Mediterranean countries cannot be rejected at conventional levels. This suggests the absence of significant regional differences in how conditions and limitations map into reports of poor health.
On the other hand, Table 7 suggest that there are important regional differences in the prevalence of the various conditions. The table shows the ten conditions for which excess prevalence Table 8 shows the decomposition of the regional differences in the probability of reporting poor health. Although very small for men, these differences are sizable for women. Mediterranean women are about 16% more likely to report poor health than non-Mediterranean women, but a large part of this regional difference remains unexplained. Consistently with the findings in Jürges (2007), this is possibly due to differences in how women living in different regions report their own health.
Heterogeneity in response scales
The results obtained thus far do exclude the possibility that men and women living in different regions use systematically different response scales when reporting their health. In this section we employ the information from the anchoring vignettes to check whether this is the case and to control for such differences. Although this does not offer a direct correction of self-rated general health, it does provide helpful insight into differences in how men and women living in different European regions report their own health.
Anchoring vignettes have been developed as a new component of survey instruments that may be used to position self-reported responses on a common, interpersonally comparable scale. Specifically, "an anchoring vignette is a description of a concrete level on a given health domain that respondents are asked to evaluate with the same questions and response scales applied to selfassessments on that domain. Vignettes fix the level of ability on a domain, so that variation in categorical responses is attributable to variation in response category cut-points " (Salomon et al. 2003) . Because the same hypothetical situation is presented to each respondents, variability in vignette answers reveals lack of comparability.
A simple example
As an example of how vignettes help identifying differences in response scale, suppose that we want to characterize the amount of pain two groups of individuals, say A and B, have. Vignettes can be used for this purpose. The hypothetical individual described in the vignettes is the same and its objective pain level is marked by the dashed line. This is evaluated as "Mild"
by group A and as "None" by group B. Since the actual level of pain of the vignette person is the same, the difference in the evaluations by the two groups is due to DIF. Vignette evaluations help identify differences in response scales. In fact, using the scales in one of the two groups as the benchmark, the distribution of evaluations in the other group can be adjusted by evaluating them on the benchmark scale. The corrected distribution of the evaluations can then be compared since they are now on the same scale.
The vignette information in SHARE
Vignettes included in SHARE refer to the six health domains described in Section 2, namely pain, mobility, sleeping problems, shortness of breath, concentration problems, and depression, plus work limitations. We do not use the vignettes for work limitations because, strictly speaking, work limitations cannot be considered as a health domain. The reason why there are no vignettes for general health is that this is a multi-dimensional concept and therefore cannot be related to just one domain. For each of the six domains, three vignette questions are asked. These vignettes represent three hypothetical situations corresponding to low, moderate and serious health problems.
(Appendix B reports a detailed description of the various questions). The vignette questions are asked in a random order after the self-assessment question. For each vignette situation, respondents are asked to rate health problems of the hypothetical persons on the same 5-point ordered scale ranging used for the self-assessment question.
Using anchoring vignettes to control for self-assessment requires two key assumptions (King et al. 2004 ). The first ("response consistency") is the assumption that each individual uses the response categories for a particular survey question in the same way when providing self-assessment and when assessing each of the hypothetical situations in the vignettes. The second ("vignette equivalence") is the assumption that the level of the variable represented in each vignette is perceived by all respondents in the same way and on the same uni-dimensional scale, apart from random measurement error. Whether these assumptions are valid or not is of course an empirical question. Actually no internal validation of these assumptions using vignette information in SHARE is provided, because this would typically require objective measures for the health domains. Nonetheless, King et al. (2004) and Van Soest et al. (2007) provide evidence supporting the assumption of response consistency by comparing self-reports (of vision and drinking behaviour respectively) corrected and not corrected for subjective response scales using vignette with objective measures.
The statistical model
Our statistical model is a simple adaptation of that proposed by King et al. (2004) for correcting interpersonal incomparability of self-assessed variables. Their approach is based on two parametric ordered probit models, one for the self-assessments and one for the responses to the vignette questions. The two models are linked because they share a common set of parameters.
Specifically, consider one of the six health domains described above. The self-assessments Y i on that domain are assumed to be driven by an underlying latent index on a continuous scale
where µ i is the conditional mean of Y * i given a set of covariates and U i is a regression. For comparability with model (1) used by Case and Paxson (2005) , we specify µ i as
where α = (α 0 , α 1 , α 2 , α 3 ), β and γ are vectors of unknown parameters, M i is an indicator for living in Mediterranean countries, W i is an indicators for being a woman, C i is a set of indicators for the presence of chronic conditions and illnesses, and D i is a set of other controls. We further assume
. This model embodies the restriction of no difference in severity across groups, which is broadly consistent with the empirical evidence in Section 3.
Heterogeneity in response scales is modelled by assuming that the observed categorical variable
where the τ ij are individual-specific thresholds given by
The variables contained in X i may include M i , W i and the variables contained in C i and D i . The nonlinearities in (4) are introduced to guarantee that τ i1 < τ i2 < · · · < τ iJ . Following standard practice, we fix the location and the scale of the latent index Y * i by setting η 1 = 0 and σ = 1. The parameters of primary interest in this model are those in the conditional mean (3), namely α, β and γ. For consistency, these parameters must be estimated jointly with those in the thresholds (4), namely η 2 , . . . , η J , δ 1 , . . . , δ J , which are treated instead as nuisance parameters. A simple test of homogeneity in the response scales (that is, no DIF) is a test of the hypothesis that
In the absence of vignette information, strong identification of the model parameters requires exclusion restrictions. For example, suppose that X i consists of exactly the same variables on the right-hand side of (3). Then α 0 is identified through the restriction that η 1 = 0, but the other parameters in (3) are not separately identified from those in δ 1 . Further, the parameters η 2 , . . . , η J and δ 2 , . . . , δ J are only identified because of the nonlinearities in the model for the thresholds.
Model (2)-(4) encompasses all the models discussed or mentioned in the previous section. The model in Case and Paxson (2005) corresponds to a single threshold and homogeneity in response scales, whereas the model in Jürges (2007) allows for heterogeneity but imposes strong exclusion restrictions by assuming that chronic conditions and illnesses only enter the latent health equation while country dummies only enter the thresholds equation. These restrictions imply that selfreported diagnosed conditions and illnesses affect latent health but not response scales and that, after controlling for conditions, residual cross-country differences are entirely due to differences in response scales.
In this paper, we employ the additional information provided by the vignette in order to estimate the relative importance of prevalence effects and the effect of socio-demographic characteristics on self-assessments of health, while avoiding the biases that may result from assuming homogeneity in response scales or relying on functional form or exclusion restrictions. Specifically, the responses Z im to each of the three vignette questions are modeled using an ordered probit model with latent
where, under the vignette equivalence assumption, the vector ζ = (ζ 1 , ζ 2 , ζ 3 ) is the same for all respondents and the V im are assumed to be independently and identically distributed as 
Under the assumption of response consistency, the thresholds in the self-assessment and the vignette components of the model are exactly the same, which ensures identifiability of all the parameters in the model.
Model estimation
The basic model presented in the previous section may be generalized by relaxing distributional assumptions and by introducing time-invariant individual effects (Rossetti 2008) . In this section we present the estimates obtained from a fully parametric version of the model that retains normality of the errors in the latent model (2), but controls for unobserved individual heterogeneity by treating the intercept η 1 in the first threshold τ 1i as a random individual effect with a distribution of a known shape.
First notice that, conditional on a specific value η 1 = e of the individual effect, the likelihood contribution from the self-assessment component for the ith individual in the sample is
where θ = (α, β, γ) and ψ = (η 2 , . . . , η J , δ 1 , . . . , δ J ) are the vectors of parameters in (3) and (4) respectively, 1{·} is the indicator function, and Φ(·) is the standard normal distribution function.
The likelihood contribution from the vignette component is
Because the likelihood contributions from the self-assessment and the vignette components share the parameter vector ψ, efficient estimation requires their joint maximization. Conditional on η 1 = e, the overall likelihood contribution for the ith individual is the product
where ξ = (θ, ψ, ζ, ω). Since the individual effect is not observed, the unconditional likelihood contribution for the ith individual can be computed by taking expectations with respect to η 1 .
Given a random sample of n individuals, and assuming that the individual effects are distributed
, a maximum likelihood estimator of the model parameters is obtained by maximizing the sample likelihood
where w i is the survey weight for the ith individual and φ(·) is the standard normal density. Because the integral in (5) is univariate, it can easily be evaluated using Gauss-Hermite quadrature. To keep things simple, we estimate separate models for each of the six health domains, thus ignoring potential correlation between answers to different domains. The maximization routine is written in MATA, the matrix programming language of STATA, and is based on the Newton-Raphson algorithm, with numerical first and second derivatives.
In practice, we set J = 2 for parsimony by merging the categories "Moderate", "Severe" and The second numerical column of Table 9 presents the parameter estimates using the vignette information to control for differences in thresholds among respondents. First of all, the estimates of the constant terms of the three vignettes for each domain turn out to be ordered as we expected (from least to most health problems in each domain). This also provides some evidence that each concept being measured is likely to be unidimensional. For all health domains the estimated coefficient of the dummy for living in Mediterranean countries substantially reduce in magnitude compared to the model with constant thresholds. Furthermore, for concentration problems, such dummy is no longer significant, nor is the interaction between the dummies for female and for living in Mediterranean countries. Finally, for pain, the female dummy reduces in magnitude compared to the model with constant thresholds.
Significant shifts in the thresholds are observed both by gender and region for all considered domains. This indicates that there are both gender and regional differences in response scales. For example, a negative coefficient of the female dummy in the first pain threshold implies that, all other characteristics being equal, non-Mediterranean women use a significantly lower first threshold than otherwise identical non-Mediterranean male respondents when assessing their pain level. Table 10 shows estimated thresholds for the three selected health domains by region and gender. The first line shows estimated thresholds (τ j ) from the constant thresholds ordered probit. For each gender/region group we then show thresholds implied by our heterogeneous thresholds ordered probit model. Two variants of these individual specific thresholds are reported. The first,τ 0 j =τ j (0), are the thresholds of the baseline respondent in each group (that is a 55 years old respondent with no chronic conditions or limitations, only primary education completed, not living with a spouse, and household income equal to the overall sample mean). The second,τ j = i w iτj (X i ), are obtained as the weighted average of the predicted individual thresholds (taking the respondents' chronic conditions and limitations and socio-demographic characteristics as given). Bothτ 0 j andτ j reveal similar profiles. Specifically, for pain and concentration problems, women living in Mediterranean countries use lower second threshold (the threshold for serious problems) than other respondents. Table 11 shows predicted probabilities for selected health domains by region and gender. Actually, we take the respondents' chronic conditions and socio-demographic characteristics as given and predict the level of health problems and the thresholds for each domain. Predicted probabilities are then obtained by using the thresholds of non-Mediterranean men for all respondents. Female respondents have higher predicted probabilities of having serious problems than male respondents in all health domains. This is consistent with the observed fractions. Specifically, the constant thresholds ordered probit predicts 27% and 22% of respectively non-Mediterranean and Mediterranean men to have serious pain. Such percentages are 38% and 39% for respectively non-Mediterranean and Mediterranean women.
The bottom panels of Table 11 show gender and regional differences in the predicted probabilities. In most cases both gender and regional differences are reduced when controlling for differences in response scales. Specifically, gender differences in predicted probabilities of having serious pain or concentration problems are reduced both in non-Mediterranean and Mediterranean countries.
Gender differences in predicted probabilities of having serious mobility problems are instead increased. Regional differences in predicted probabilities of having serious pain, mobility problems or concentration problems are all reduced comparing non-Mediterranean and Mediterranean men.
Comparing non-Mediterranean and Mediterranean women, only regional differences in predicted probabilities of having serious mobility problems are reduced. Instead, differences in serious pain or concentration problems are instead slightly increased.
Decomposition of gender and regional differences
Analogously to the decomposition exercise computed for SRH in the first part of this paper, we now decompose gender and regional differences in the mean level of health problems in each domain.
Because the latent model (3) is linear in such level, we can decompose the mean differences between any two groups, r and s, into a number of components. The first component is a "prevalence effect", capturing differences in the distributions of conditions
The "severity effect" is zero under the assumption that coefficients are the same for men and women living in different regions. The second component is the "endowment effect" of the socio-economic
The last component is a residual term which includes differences in the health measure that cannot be explained neither by differences in the distributions of conditions, nor by differences in the distributions of the socio-economic characteristics. Specifically, the unexplained difference between Mediterranean and non-Mediterranean men is α 1 . The unexplained difference between Mediterranean and non-Mediterranean women is α 1 + α 3 . The unexplained difference between Mediterranean women and men is α 2 + α 3 . Finally, the unexplained difference between non-Mediterranean women and men is α 2 . Table 12 shows the decomposition of gender differences in the mean level of health problems for selected domains. The decomposition is reported for both the ordered probit model with constant thresholds and the ordered probit model with heterogeneous thresholds. The top panel of Table 12 shows the decomposition of the differences between non-Mediterranean women and non-Mediterranean men. Non-Mediterranean women have a higher level of health problems than non-Mediterranean men. Unexplained differences in pain are reduced from about 71% to about 64% when controlling for differences in response scales. Unexplained differences in mobility and concentration problems are instead increased when controlling for differences in response scales.
The bottom panel of Table 12 shows the decomposition of the differences between Mediterranean women and Mediterranean men. Mediterranean women have much higher level of health problems than Mediterranean men. Unexplained differences in pain, mobility and concentration are all reduced when controlling for differences in response scales. Table 13 shows the decomposition of the regional differences in the mean level of health problems for selected domains. All regional differences are substantially reduced when controlling for differences in response scales.
Conclusions
In this paper we looked at gender and regional differences in SHR using data from Release 2 of the first (2004) wave of SHARE. Our results indicate that the difference between men's and women's health is partly explained by differences in the prevalence of the various conditions. However, a non negligible part of the difference is due to "other causes", which may possibly include gender differences in reporting own health. Furthermore, most of the regional differences in the fraction reporting poor health is unexplained by differences in health conditions and limitations or by sociodemographic characteristics. Again, this may reflect differences in how people report their health.
We employ the tool of "anchoring vignettes" to allow for different response scales in the selfassessment of health on six domains: pain, mobility, sleeping problems, shortness of breath, concentration problems, and depression. Understanding whether and how women and men living in different regions differently report levels in these domains can give us helpful insight into differences in SRH. We find that vignettes help identifying both gender and regional differences in how respondents report their health. In particular, the fraction of gender differences in the level of health which cannot explained by chronic conditions nor by socio-economic characteristics is substantially reduced after controlling for differences in response scales. Furthermore, after controlling for such differences, regional differences in the level of health are substantially reduced, although not entirely eliminated. Our results suggest that differences in response styles should be taken into account when using self-assessment of health in socio-economic studies. Failing to do so may lead to misleading conclusions.
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van Soest A., Delaney L., Harmon C., Kapteyn A., Smith J.P. (2007). "Validating the use of vignettes for subjective threshold scales", RAND Corporation, mimeo. This appendix presents gender differences in the impact of all conditions on the probability of poor reported health, including differences in Table 3 . 0.970 0.527 0.946 0.573 Notes: a) significance from t-tests of the hypothesis that the coefficients of each condition on poor health are identical for men and women b) F-tests of the hypothesis that all the coefficients of chronic conditions on poor health are identical for men and women
E Excess prevalence of conditions in women
This appendix presents excess prevalence of all conditions in women, including differences in Table 4 .
Non-Mediterranean a)
Mediterranean This appendix presents regional differences in the impact of all conditions on the probability of poor reported health, including differences in Table 6 . 
